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© A Mycobactenum bovis BCG polypeptide having a molecular mass of about 64 kD was found to oe useful as 
an immunogen maucmg resistance to autoimmune arthritis and simitar autoimmune diseases. 

The invention relates to the use of this polypeptide for the preparation of compositions for ;r,e alieviaticn 
treatment and diagnosis of autoimmune diseases, especially arthritis conditions. 

The invention also relates to a polypeptide comprising the epitope essential for this activity. The polypeptide 
has the formula 

111 , 1E1 291 22] 

CVI7VEESM FCLOlElTEG MRFDKGY ] SG YFV7DPEFCS 

212 221 231 " 

AUEDPYILL I'SSKISU'KD LLPLLEKVIC 0 

Further, the invention relates to polypeptide showing sequential homology with said polypeptide, and to 
derivatives and muftimers thereof. Also, microorganisms expressing the polypeptides either as such or as part of 
a fusion protein or as a myltimer, form part of the invention. 

Finally, the invention relates to pharmaceutical compositions, diagnostic compositions and test kits comons- 
ing a compound according to the invention. 
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rccp:: sera. The an.cle states that among 770 clones tested, several were found that zrc-ucsa v „ „ 
myc»i=»r:a. ant.gens ,n low amounts, w.th concentrations generally Cose to the ae^o'L r 
J^^T" C »T ' 0r , ,Unher ' nVeS,l9at,0n - ™ iS Cone proouceo a.64 £^ 
, 'IT:"/? 1 °' ,he StrUCtUr81 96pe °' ,h,s ^tigen. an overproouc.no * ^™ 

s ootained. The an.de shows that ant.gens cross-reacting with the 64 *D protem are ^"enf.n^w^ 

of mycopacter.a and also ,n so-cal.ed purified pro.e.n aer.vatives wnich are rou'neTy uio IV ™? 
Rnajr. ,t ,s stated ,„ the article that pre.im.nary experiments ind.cate the oresence of an^cUs ac" f 
64 kD antigen .n sera from tubercolosis patients. ^nocc.es «eeir.st the 

^ Accoramg to the present .nvention. Antigen A was found to have the following am,no\=.d seauence: 

1 fMAXTlAYDEZ ARRGLERCLS ALADAVKVTL GPKGRNWLE KKVGAPTIT" DG"S---'--- 

61 LEDPYEXIGA ELVKEVAKKT DDVAGDG777 ATVLAQAL7R EGLRNVAAGA SU^~ Z ? 

121 XAVEXYTZTL LKGAKEVETK EQIAATAAIS AGDQSIGDLI AEAMDKVGSE CV'V^'" 

iS1 ?GLQLZL7ZG MRFDXGYISG YFVTDPERQZ AVLEDPYILL VSSKVSTVKD ttSt^--"-; 

.41 AGXPLLI IAE DVEGEALSTL WNXIRGTFX SVAVKAPGFC DRRKAMLQDM \~ :Z GCr : - : l 

f,} !'yf LTLENA DLSLLGKARX WVTKDETTI VEGAGDTDA1 ACRVAQIROE IZKSD53-" 7 * 

3al EXi^ERLAXL AGGVAVIKAG AATEVELXER KKRIEDAVRN AKAAVEEG1V AGGGV~ T L"i 

i0 Itt ^" > T ELtCLE GDEATG ~^ V XVALEAPLXQ IAFNSGLEPC WAEKVRNLP ACKCljilcTG 

« -81 V^tDJAAGV ADPVKVTRSA.LQNAASIACL FLTTEAWAD XPEXEXASV? CCGS-GG^ 



Detcuec discussion cf the invention 

25 

as mentioned above ciones A2b and A2c as disclosed in -EP A O iai ^ r-« 

3E ST, ** «■»•«■*• «* *™ 0, ^nriSelnct ^ °, ™ 
whol« mycobacterial ana botn A2o ana A2c resoonc to antigen A re-oon.. to 

as TABLE A. 

M. tub. Ant. A coll co r.tr. OVA > CorJi 

« 180 500 2.9 4">0 

A2c 304 516 

Cl£ 
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1.5 - 350 

1,5 1 « 2 *5 64 



follows: - !UberCU ' 0S ' S - The test Wl,h c^llenge after .mmunizafon was earned out as 

Groups of 4 Lew, s rats wer treated by intraperitoneal inoculation of water Ant.oen A «o -r. ^ c -~ 
contro. .ysate (amount equivalent to col, content of 50 ug Antigen A) ,n o^S, ' 5 1 ~ 
so induction of adjuvant arthritis was tes-Prt h, ,nr,,, „ Days iater ' susceot.omf, to 

taoie E. y mi,pec " on or In e r 2t joints. The results are snown m 
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Cress-reactivity be twee .-i Artirer. A arc er.tirer.s prese.-.t 



fflyrsbact. 
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HCA HAT? 

75 F47-2C * ■ < .» 

Polycl.anti 
conr. • a 5 . 

Poeudsr. ■» ■> * ,> 

Sercc-cicsl cress— reactivit.*.* a~ s'—c-w*- *"* V»— ^ 

HAT?. 1-24 ani FA7-1G are nor.oclonal ar.-.iiccies raise:: ar- - - - ■ 
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_jpercr.er.= an= Kycstartsriur. 



-Serc-jlssis respectively. 
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The polyclonal serum was raised against the common antigen of Legionella and Pseuo omona* 

,„ n „, '? d ' C3teS th3! eP ' ,0PeS PreSSnt 00 Ant ' 9en A are s,m,,ar, y P fesent °" oresumably eau.va.ent 
30 proteins of various oactenum soecies. such as from Mvcopae-.er.um . Esenench.a Tr*~n»~ a s -,-, e „ £ 

Salmonella • iBg. Noca^ia. Campylobacter, or Kleos.e.ia soec.es. Pamcuiariy. anfaen A am^nTicTa 

seouence 190-213 ,s a.so present in a corresponding 65 KD prote.n from Mvcooactenum .eorea win tne 

exceotion that, in the M. leprae protein, amino acid 206 is not proline, but alanine ' 

Further it was found tnat only pan of the Ant.gen A seouence .s responsible for the st.mulat.nc ac:,v, lv 

upon T-cell clones A2b and A2c. This was determ.ned by testing Ant.gen A fragments, name.y t'runcatec 

^T\ P ?° UCea l Dy t deleti ° n mUt3ntS 0< ,he 9ene ' <USl0n prote,ns wi,h ^-ga'actosidase and proteo.vs.s 
products of Ant.gen A. for their ability to stimulate said T-cell clones. These fraoments were obtamec by 
means of recombinant-DNA techniques, by incoroorating pans of the Antigen A oene. in some cases fusea 
to tne p-gaiactosidase gene, into a plasmide and expressing in E. cpji K12 M1070~ 

The peptide with Antigen A amino acid sequence 234-540 was shown not to stimulate clones A2b and 
A2c However, the fragment lacking ammo acid sequence 481-540 did. ,3-Galactos.dase-lused pept.des w„n 
Antigen A am.ncraad sequence 61-540. 109-540 and 171-540 were reactive, those with ammo ac;d 
sequences 272-540 and 280-540 were not reactive. *-Galactosidase alone was not reactive 

« acid setutce m%T ** *" °' T - Ce " d ° neS ™ ^ £ ™ 

iJnUT' 10 ! ur1he ;, characterize ,h * ^ea which is essential for the T-cell epitopes, protease diaests of 
Antigen A were tested -for their stimulating activity on both T-cell clones. Digesting Ant.gen A with clcstnpa-n 
y.elded only one reactive mixture of two peptides. The mixture is called CP15 The -wo -MiDt.de- 

so XS 1 ^??;* 8 deS ' 9nated 35 CPl5a CP 15D - The CPl5a Seouence beQ "' ns a ™< 
so 193 and that of CPiSb stans with amino acd 197. 

,pn D ol e f"? CP1S With tryPS,n ' 39ain - yi6lded 3 r92Ctive mixture of ,wo P e P tid " (CP-TP-T123 ana b. with 
sequences begmn,ng w,th am.no acd 193. ana 1 96. respectively, as well as a non-rea-ve — -« 
sequence of which stans with ammo-acid 209. The carboxy enas of the peptides were not aetermmea ' 
ss A2h LTa?* COn H Cluded ' rom these result£ that epitope responsible for the stimulation of T-cell clones 
^quence?93 20 S 8 65 ^ A am ' n ° ^ ^' 23A - an0 m0re SpeC,,ica " y in ,ne am ' nc £ = :3 
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a. procuction of lympnoKines (sucn as interieuKin-2-(IL-2)j: 

b. gamma interferon; 



c. migration inhibition factor (MIF); 

e IZllt'Z 2 r„ emDr2ne mark6rS - SUCn " ,L * reC6p,0r: Peanut ag9lutin 2 „on receotor " 
e. expression of enzymes such as heoaranase 

am,;i^n~r 9 S EiT ^T" T "j """" * « - — 

comoonems. son*™** k,* "„ ™S JS Z** 1 "" h """" Uiaa " a in = iu »'»'v 



Claims 

1. Use of peptide of the formula 



20 



1 fMAKTlAYDEE ARRGLERGLN" ALAD-*.""- ? G r t, . ~™ ^ ' 

61 LEDPVZKIGA ZL7KE7AXKT DD7^G"7 ^^m'^ DGVSI ^^ 

^ a^«is agdqsigdli azamdkvg;;e gv : ^Wc^ 

2£ .3 ; .u^-^ iu MRr^KuYISG Y5V7DPERQE AVL r D?Y TT 7 VSSv^— ^ --tV-".:; 
orn - :Z"~ UV ~ L -~ L ^L v.^; r ,Gi:.< SVAVKAPGFG DR?-'-^ • --t-~, c 

351 rvroror::? f~:?^:r: ^:^ D — * *ECACDTDAI AGRYaOIROE IE:;SD^r-r 
—-^^^m. aGGVAMKAG AAiEVZU^R raTr^-sv- " 

421 APTLDE-LE CDEATCANIV KVALZAPliTq W^-;^ S?^- 

» *si vyedllaagv ad-<vt?.sa -:aasiagl fltteavvad kpSS"? JcSSr 

for the precaution of ccmoos.t.ons (or the alleviation, treatment anc o-aono-, nf » ,„ 

especially arthiritic conditions. 0 °' a 9 nos| s of autoimmune diseases. 

3J 2. Polypeptide having the following ammo acid seouence: - ' 

171 191 

GVITVEESNT ECLQLELTEG MR FDKGYISG ^TVTDPEROE 
Zli 221 231 

,„ AVUOPYILL l/SSKVSTVKD LIPLLEKVIG. 

45 polypeptide of claim 2. e ssme amino ac '0 resicues.are m me 

4. The polypeptide of claim 3. further charaetPri-Prt in th» ■« 
least one of amino ac.d residues F 1 L comprises .n its amino acid sequence at 

PO.ypept.de of claim 2. 6 COrfes P ond ' n 9 to positions 19 3 . 19 4. ,95 and 196 of the 

so pohr^ertST ° f Cia ' m 4 COm3nS,n9 ' n ,t£ m0 ' eCU,e tne — "c.0 seouence ,93-234 of Jne 
pCySe^^SST °' Cla ' m 4 COmPr ' Sm9 m hS m °' eCUle the — ~° -ouence ,93-203 o. the 
PolyLp^eorcS'r °' C ' a ' m 4 C ° mDr,SinS itS m ~ «» am.no acd seouence ,60-196 of the 

" *n^^L^Z any °' C ' £,mS 2 t0 7 C0UPI£fl 10 31 -« ° ne -nancng ,,s 
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